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ABSTRACT

Education agency planners do not currently have access to planning techniques which
will evaluate alternative courses of action concerning optimum program mix. The purpose
of the Linear Programming (L.P.) project was to develop a technique for optimizing
occupational training program combinations in an effort to facilitate decision-making in
the Oklahoma State Department of Vocational and Technical Education. The project has
required: (1) analyzing decision-makers information needs concerning program mix, (2)
establishing data collection procedures for all variables in the model, (3) developing a
user-oriented L.P. output solution format, (4) relating the L.P. technique to the
decision-making process in layman terms, and (5) operationalizing the L.P. technique on
a model basis for each program planning level.

Analysis indicated the key constraints impacting on optimum program mix were total
costs, reimbursement rates, student supply, programs required, demand, student profile,
job placement, and graduates produced. These constraints required original data collection
effort and refinement of existing data.

The application of solutions from the model has utility for cost/benefit analysis,
determination of occupational emphasis, funding negotiations, curriculum design and
program addition/deletion. The L.P. solutions for each program planning level are produced
in formats for each objective function. Currently, the L.P. model generates solutions based
on either maximization of entry wages, job placement, students served, and social benefits,
or minimization of program costs.
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CHAPTER I

INTRODUCTION

The need for program planning at the state level has been evidenced by the high level
of interest in workshops and other training experiences addressing the state planning
activity. A comprehensive planning device directed specifically toward state planning has
not been implemented. State agencies have indicated planning assistance would be helpful.
This could be realized from utilization of a Linear Programming Model which will evaluate
alternate courses of action concerning curriculum offerings assuming a given set of variables
and constraints.

A problem confronting state education agency planners is that they currently do not have
access to planning techniques which will efficiently and effectively evaluate alternate
courses of action concerning optimum curriculum design. Improved curriculum and program
planning must be achieved at the state level if maximum service to the public is realized.

The purpose of this project was to develop a Linear Programming Technique and a data
base for utilization in state level planning of occupational training programs. The project
analyzed state level planning needs and specified data collection requirements for operating
a Linear Programming Model. The model permits the state level decision makers to
efficiently and effectively evaluate various program mixes, subject to constraints applicable
to conditions within the state. The project orients state planners to the requirements and
planning potential of the Linear Programming Model for planning occupational training
programs. The data collected for this project and model output have application for
counselors assisting students in career selection.

Linear Programming is not a new technique. Business, industry and government have
utilized Linear Programming to assist in decision making for many years. However, the
concept of using such a process is relatively new to education.

Many subjective decisions have been made in Vocational Education due to the lack of
management tools such as Linear Programming. Linear Programming is a computational
method to determine the best plan or course of action among many alternatives. A specific
or numerical objective exists for the plan, and the means or resources available for attaining
it are limited. A Linear Programming problem has three quantitative components: an
objective function, alternative methods for obtaining the stated objective function and
resource restrictions.

A Linear Programming problem does not exist unless there are limited resources or other
restrictions which limit how much can be produced or expended. These limitations may
be capital, supply and demand of students, entry wage, etc. . . . If the objective or an
economic or social entity can be expressed quantitatively, and if the objective function
of a system can be expressed in equation form, the solution can be computed by means
of such mathematical techniques as Linear Programming.)

1 Earl 0. Heady, Research for Decision Making, Operations, Iowa State Press, 1973.
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The objectives of this study were:

1. To develop a state level Linear Programming Model, which will facilitate the evaluation
of various objective functions applicable to state level occupational training (e.g., 1.
maximize entry level wage, 2. maximize job placement, 3. minimize costs, 4. maximize
students served, and 5. maximize social benefits.)

2. To develop a Linear Programming Model for state educational agencies which will
maximize returns to additional wages gained from supplementary occupational
training.

3. To establish data collection procedures for the variables of the Linear Programming
Model including source, method of capture, and system entry.

4. To determine through the use of Linear Programming the combination of occupational
programs that will give the greatest return to a state educational agency's resources.

5. To identify key decision variables critical to optimum program mix.

6. To exemplify how the model can assist state educational agency decision makers
in determining the resources needed to meet specific objectives.

7. To provide counselor oriented data for assisting students in career selection.

The Linear Programming Model developed by this study and the data collected for
utilization in the model is beneficial to many segments of education and to business and
industry interests. Specifically, the state education agency can more effectively meet the
multiple constraints of providing the most beneficial types of training for the lowest costs.
The students will be better served through utilization of student profile data, student
supply/demand data, entry level wage data and other key constraints in determination
of occupational training program offerings. The Linear Programming output report reflects
occupational emphasis in percentages of each program cluster. The report provides the
administration additional information concerning occupations which should receive greater
emphasis within the programs offered. Business and industry can utilize student profile
data for determining potential labor sources for new and emerging manpower demands.
The results of this project will assist State Departments of Vocational and Technical
Education to more effectively allocate their resources to state education agencies. The
counselor will have access to more complete student profile information for assisting
students in career selection.

A Linear Programming model was developed by the Oklahoma State Department of
Vocational and Technical Education Proposal Number R020184. The model includes three
matrices, each containing five objective functions. The three matrices are: (1) Secondary,
(2) Collegiate/Full-Time Adult, and (3) Part-Time Adult.

The data was collected through direct contact with local education agencies and through
assimilation of data available from various state agencies. The data was processed through
the model to provide decision-making assistance reports for local and state level

decisionmakers.

To accomplish the optimal solution for a Linear Programming problem of any kind, there
must be adequate computer hardware available. The system must also have the software
capabilities to accomplish a Linear Programming solution. The system currently being

utilized for the project is a 360/65 with an MPS 360 package.

2
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CHAPTER II

METHODS AND PROCEDURES

The purpose of this chapter is to review the five objective functions selected for the Linear
Programming Model and to describe the constraints as they apply to the model. The five
objective functions and the reasons for their selection are listed below:

1. Maximize Entry ! evel Wage. Provides for selection of those programs which will yield
the maximum wages for students enrolled in a program. The model will select, based
upon constraints such as supply, demand, and costs, those programs which will provide
the highest wage for a student at the completion of a program.

2. Maximize Job Placement. Selects those programs which will provide for the maximum
number of students placed on jobs, based upon the resources available for training.
This objective function is also important in accounting for those who are placed
on jobs. Job placement has become a priority in most states and, therefore, is
important in the decision-making process concerning program offerings.

3. Minimize Program Costs. Provides for developing a program mix which incurs a given
minimum cost. This objective function was included since tax monies available for
training students are limited.

4. Maximize Students Served. Indicates which programs should be considered to serve
the most students with the resources available. This objective function, as well as
all others, would also consider factors such as cost, demand and supply.

5. Maximize Social Benefits. Indicates that amount of money returned to the economy
by students trained in vocational or technical programs. The benefits are shown in
the form of taxes and in the dollars saved by the Department of Welfare through
Vocational-Technical programs. This objective function will also be helpful for
decisionmakers to show legislators how education is assisting in returning tax monies
to the state and saving tax dollars by reducing welfare costs.

General Description of Constraints

There were several constraints placed on the L.P. Model, some of which were utilized
interchangeably as objective functions. The first constraint, cost data, was vital to the
model since allocation of funds is one of the most difficult to project and one of the
resources that a program must have to survive. It was chosen as a constraint because
costs are a major factor in any operation. The costs were obtained from various sources
throughout the State of Oklahoma, but they were all checked for validity and uniformity.
The cost reimbursement factor was included to reflect the amount of money reimbursed
by the State Department of Vocational and Technital Education to the local education
agency.

3

14



The student profile constraint was selected because there are a limited number of students
who may qualify for specific jobs. The students sampled for the student profile had taken
the GATB and the scores were separated into the percentage of students who were in
specific OAP profiles. This method allows the model to choose the optimum mix of
programs with the student's aptitude level available in the selection process.

The number of programs constraint is the number of programs now operational in each
division. This constraint was placed upon the model because it was realized that programs
now in operation could not be phased out immediately and the optimal mix should be
based upon the programs now operational.

The supply and demand constraints, basic to any mathematical model, were derived
primarily from existing reporting systems. Student placement is a primary concern with
vocational and technical education.

The placement rates and number of graduates available constraints were placed on the
model to calculate the number of students who are actually available for the job market.
Without a constraint of this type, the model would accept everyone who completes a
program as available and ready to be placed on the job. The Linear Programming Model
calculates the total number of graduates divided by the total number of students enrolled
times the average class size multiplied by the percent of graduates available for placement.
This number becomes the student population that the model utilizes to fill specific job
demands.

Detail Description of Constraints

Costs

Program costs were a major constraint in the Linear Programming Model. Separate cost
schedules were developed for Comprehensive High Schools, Area Vocational-Technical
Schools and Junior Colleges. Each of the components was treated in such a way for each
institution to maintain continuity among all institutions. The costs represent an average
of program costs for each program in the matrices. Cost data were collected from various
portions of the state when such data were not available in the Oklahoma State Department
of Vocational and Technical Education. These cost schedules included the following
components.

I. Capital Outlay For a New Program

A. Facilities - This cost area represents an average cost to build a facility for
a specific type program. This value was calculated by multiplying the total
square footage required to operate a program by the state average cost
to build a facility at a specific institution; that is comprehensive high
schools, area vocational-technical schools or junior colleges. Information was
obtained from a Capital Improvements Summary developed by the Area
Schools Division, Oklahoma State Department of Vocational and Technical
Education. Total cost of construction was divided by square footage known
to be in each facility. This procedure provided a state average cost per
square foot to build a facility in an area school. The junior college figures
were obtained from actual information received at the local institution.
Square footage figures were received by personal contact with local

4
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administrators and from blueprints of various facilities. These actual figures
were comparable to those reflected in a study by Bob N. Gage and Harmon
R. Fowler, Gainsville, Florida, "Cost Analysis: First Step Toward
Differentiated Funding'', National Education Finance Project, January,
1971

B. Equipment - The equipment cost reflects state averages of the cost of
equipment when starting a new program for a particular program area. Data
was obtained from invoices kept by the Area Schools Division of the
Oklahoma State Department of Vocational and Technical Education and
from actual contact with the local instructors and administrators in various
institutions throughout the State of Oklahoma.

II. Annual Operating Costs

A. Salary of Instructor - This cost area represents a state average salary of
an instructor in a specific program. All information was obtained from the
Oklahoma State Department of Vocational and Technical Education.
Comprehensive high school salaries were taken from the 1972-73 printouts
reflecting salaries maintained by the Finance Division, Oklahoma State
Department of Vocational and Technical Education. Area Vocational-
Technical School figures came from the Personnel Report printed by the
Area Schools Division.

B. Travel of Instructor Most state supervisors and school administrators
indicated there was no standard formula for determining travel, therefore,
this item was not included in the Linear Programming Project basic budgets.

C. Salary of Supportive Personnel - Included in this section are the salaries
of all supportive personnel involved in a particular program (e.g.
administrators, counselors, school nurses, cooks, secretaries, aides, bus
drivers, and custodians, where applicable). The value reflects a state average
for specific programs.

D. Depreciation of Facilities = This figure is the annual cost of depreciation
of the facility for a specific program. A straight-line depreciation formula
was used to calculate this annual depreciation. A life expectancy of thirty
years for a facility was assumed.

Annual Dep. of Fac.= Total Cost of Facility (Sq. Ft. X $$ Per Ft.)
Life Expectancy of Facility (30 yrs.)

E. Depreciation of Equipment - This is the annual depreciation of equipment
for a specific program. Again, a straight-line depreciation formula, assuming
a twenty percent salvage value and a ten year life expectancy, was used
to determine the annual depreciation of equipment.

Annual Dep. of Equip. = Total Cost of Equip. Salvage Value (20%)
Life Expectancy of Equipment (10 yrs.)

F. Operation and Maintenance of Plant The value includes the cost of heating,
air conditioning, power, water and consumable supplies for a specific

5
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program. The average number of square feet per program was multiplied
by $0.62 to determine the operation and maintenance of plant. The $0.62
rate was obtained from the Oklahoma State Department of Vocational and
Technical Education, Finance Division.

G. Insurance of Facilities - The value of facilities was divided by two and
multiplied by .01 to arrive at the insurance cost for all buildings. The
following formula was obtained from surveys of several insurance companies
to determine the rate to charge for facility insurance. The following formula
was used to derive the cost of insurance for facilities:

Annual Insurance of Facility = Value of the Facility
2 X .01

H. Insurance of Equipment The amount to charge for equipment insurance
was also determined by the survey of insurance companies done by the
Oklahoma State Department of Vocational and Technical Education. A
similar formula was used to derive the cost of insurance of equipment.

Annual Insurance of Equipment = Value of Equipment
X .012

Comprehensive high school budgets were derived by utilizing a combination of
area school budgets and data from existing studies. Costs taken from the
Chumbley budgets for area schools and comprehensive high schools were
compared for similar programs. A percentage was derived from the ratio between
AVTS cost areas in comprehensive high school cost areas for similar programs
for all areas except salaries and supportive personnel. Salaries came from actual
1972-73 printouts maintained by the Finance Division at the Oklahoma State
Department of Vocational and Technical Education. Supportive personnel came
from the average of all the supportive personnel costs in the Chumbley study.
The CHS annual costs for a program were calculated by applying an AVTS/CHS
cost ratio to L.P. derived AVTS costs.

There was an added component-equipped rental for AVTS on the Data Processing
Budget. This area was not necessary in other cost schedules.

All three areas, CHS, AVTS, and JC, were validated by cross-checking figures
with the local personnel and by comparison with an equipment and square
footage report by the Evaluation Unit at the Oklahoma State Department of
Vocational and Technical Education, Research, Planning, and Evaluation Division.
The cross validation process yielded no significant differences in most areas. In
the few cases where a difference was noted, the cost schedules were adjusted
to be more compatible with the other sources mentioned above.

III. Matrix Budget Calculations

The three matrices involved in the L.P. model all required different weighting
factors depending upon the amount of time that a particular program was taught
in the three facilities. The following reflects the three areas and how they utilize
the basic cost schedules in the weighting process.

6
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Secondary - Comprehensive High School and Area Vocational-Technical
School

Collegiate/Full-Time Adult Area Vocational-Technical School and Junior College

Part-Time Adult - Comprehensive High School, Area Vocational-Technical School
and Junior College

A. Secondary

1. Comprehensive High School

a. Annual Costs (Taken from basic budgets and the following
sources)

(1) Cost of Vocational and Technical Education Programs in
Oklahoma from a State Department of Vocational and
Technical Education Finance Division listing.

(2) Chumbley, John D., A Cost Analysis of Selected Vocational
and Technical Education Programs in Oklahoma. 1972.

(3) Additional budgets were derived by the Linear Programming
Staff as required. Information for budgets was obtained from
the State Department of Vocational and Technical
Education, Finance Division, for salary and supportive
personnel. The remainder of the cost areas was calculated
from a percentage derived from a ratio of Comprehensive
High School costs to Area Vocational and Technical School
costs for similar programs.

b. Reimbursement

Only salaries are reimbursed for high school programs. A standard
rate is applied to each program regardless of contact hours. The
reimbursement rate was found in the Operations and Procedures
Manual, Oklahoma State Department of Vocational and Technical
Education. (1972-73).

2. Area Vocational-Technical School

a. Annual Costs - Budgets were calculated on a cost per contact
hour rate. The length of Area Vocational-Technical School
programs in hours was obtained from Area Schools Publications.
The following list shows which cost areas utilized contact hours
in the casting procedures:

7
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(1) Salary - Values were taken directly from the basic cost
schedules.

(2) Travel - Values were taken directly from the basic cost
schedules.

(3) Supportive Personnel - Average contact hours were multiplied
by the cost per contact hour rate for supportive personnel.
This was obtained by dividing total cost for supportive
personnel by the total number of contact hours.

(4) Depreciation of Facilities - Total costs for depreciation of
facilities were divided by the total contact hours to derive
the cost per contact hour rate which was then multiplied
by the standard number of contact hours.

(5) Depreciation of Equipment - Values were taken directly from
basic cost schedules.

(6) Operation and Maintenance of Plant - Total costs for the
operation and maintenance of plant were divided by total
contact hours to derive a rate for this cost area. This rate
was multiplied by the standard number of contact hours.

(7) Insurance of Facilities - Again, a cost per contact hour rate
was derived using total cost of insurance of facilities. The
rate was multiplied by the standard number of contact hours.

(8) Insurance of Equipment - Values were taken directly from
basic cost schedules.

b. Reimbursement

Salary of instructor and books and supplies were figured from
a standard reimbursement for those cost areas. All other areas,
Travel of Administrators, Transportation, Salary of Supportive
Personnel, and Operation and Maintenance of Plant were derived
using the standard number of contact hours times a rate figured
for each area in the same manner as the rates were figured in
the annual cost portion of the budget. The remaining cost areas
were in a fixed cost reimbursement as shown on the following
page.

Total Reimbursed Cost for Area
= Cost Per Contact Hour rate

Total Contact Hours

3. Weighting of the Budgets

If courses were taught in both Comprehensive High Schools and Area
Vocational-Technical Schools, the budgets used in the matrix were

8
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weighted in terms of the percentage taught in both places. The
percentage was determined by adding the number of courses taught
in Comprehensive High Schools and the number taught in Area
Vocational-Technical Schools according to the annual budgets issued
by the State Department of Vocational and Technical Education4-
percentage of the total taught was then obtained. (see Appendix A)

B. Collegiate/Full-Time Adult

1. Area Vocational-Technical School

All cost areas were calculated exactly as described in the Secondary
Matrix portion. Reimbursement was also figured in the same manner.

2. Junior Colleges

All cost areas for the annual cost came directly from the basic cost
schedules. Reimbursement rpas in Junior
College: Salary, Supportive Personnel and Equipment. Each of these
areas had a standard amount which was reimbursed regardless of
contact hours. If similar programs are offered at the junior college
and area school level, the program costs are weighted by the percentage
of total students in each category.

C. Part-Time Adult

1. Comprehensive High School

All figures were taken from the basic cost schedules. These were then
multiplied by the percent that the particular program was offered as
a comprehensive high school course. If the percent of adult courses
offered in carpentry, for instance, is 5 percent, then the figures on
the basic budget for carpentry would be multiplied by 5 percent and
added to those figures for courses taught in othertypes of institutions.

2. Area Vocational-Technical School

These budgets were calculated on the cost per contact hour rate to
arrive at the basic budget figures. A similar formula was used to derive
the weighted budgets for part-time adult. The same contact hour rates
were used for the respective cost areas but a new contact hour amount
was calculated according to the length of the specific course. The
percent of AVTS Programs in the adult courses was used only on
depreciation and insurance of equipment. Comprehensive high school
and junior college budgets were computed using the same procedures.

3. Junior Colleges

The calculation of comprehensive high school part-time adult costs was
duplicated for junior colleges.

9
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4. Special Exceptions

a. Salaries: These were calculated by Division using a list of courses,
clock hours and salary per clock hour from forms submitted for
course approval by the adult instructors to the State Department
of Vocational and Technical Education. The total number of
courses in each service area was divided into the total per hour
salary to arrive at an average salary. This average hourly wage
was then multiplied by the number of hours that particular
program took for completion.

b. Reimbursement: Salary only was reimbursed at a standard rate
per contact hour of the particular program. The standard
reimbursement rate for salary came from the State Department
of Vo-Tech Operations and Procedures Manual.

Figure 1 illustrates graphically the procedure through which cost data was processed before
entry into the model.

Calculations for Demand

Gross demand is reflected in the Cycle V OTIS Report for each occupation within a
cluster. This demand, however, is not allocated by the type program (e.g. Secondary,
Collegiate/FullTime Adult, or Part-Time Adult). Therefore, the demand was derived for
these areas by allocating total gross demand based on the proportionate supply from each
source. The following formulas were used in this calculation.

Secondary Demand = Secondary Supply X Total Demand
Total Supply

Collegiate Demand = Collegiate Supply X Total Demand
Total Supply

Part-Time Adult = Part-Time Adult Supply X Total Demand
Demand Total Supply

The Figure 2 flow chart also illustrates how demand was processed before it became an
integral part of the L.P. model.

Student Profile

The General Aptitude Test Battery (GATB) was the measure utilized to determine the
student profile for the Linear Programming Project. The GATB scores used in the current
L.P. Matrices were obtained from cooperating Area Vocational-Technical Schools and
Comprehensive High Schools that had participated in the testing of high school sophomores
and seniors throughout Oklahoma by the Oklahoma Employment Security Commission.
The students whose scores were used in the profile were tested during the 1971-72 school
year and the students were considered potential vocationaltechnical enrollees for the
following school year, 1972-73.

The sample consisted of 9,084 sophomores, 863 seniors, and 794 adults. Test data were
not available from all schools or school districts in the state. However, the sample was
considered to be representative of the population. The flow chart, figure 3, illustrates
the collection and data processing for GATB scores.
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The General Aptitude Test Battery is a well recognized aptitude test developed by the
Department of Labor and utilized by the State Employment Security Commission, to
test people who are entering the working world. The instrument was chosen as the test
to use in the Linear Programming Model because of availability and the broad spectrum
of occupations included. The test is so designed that most occupations in the matrix easily
adapt to one of the sixty-two occupational aptitude patterns (OAP) which in effect restricts
the supply of students available for a given OAP. The nine areas tested in the GATB
are: (1) general learning ability which is composed of spatial, verbal, and numerical, (2)
verbal aptitude, (3) numerical aptitude, (4) spatial aptitude, (5) form perception, (6)
clerical perception, (7) motor coordination, (8) finger dexterity, and (9) manual dexterity.
From these nine areas the three most significant areas relating to a specific occupation
are combined to determine the OAP. The OAP's are then utilized in the matrix as supply
constraints for a given occupational area.

GATB Sample Sizes were determined for each matrix as follows:

Secondary A total sophomore GATB sample of 9,084 scores was used in the process
to calculate the potential supply of secondary students within OAP groupings. This sample
was considered representative of the total sophomore population for the State of Oklahoma.
The scores were collected from several area vocational-technical schools throughout the
state. However, the scores were not only representative of those students in area
vocational-technical schools, but also those sophomore students in all participating high
schools in the area vocational-technical school district. The area vocational-technical school
counselor or the employment service administered the test to all or a major portion of
the schools in the district from which scores were obtained. Area school districts and
their component comprehensive high schools are listed in Appendix B.

Collegiate/Full Time Adult - A total of 863 senior GATB scores were utilized from area
vocational technical schools throughout the state. The statistical technique (detailed in
Appendix C) was used to stratify out potential post secondary population by GATB/
Occupational Aptitude Patterns.2 The total post secondary population was obtained from
a program summary by district report (1971-72), from the Occupational Training
Information System (OTIS). The number of senior scores to be utilized was calculated
by the statistical method cited above. The calculations indicate that with the present
population, at least 860 senior scores were needed to maintain a 95 percent confidence
level within 1.5 points of the mean and with a maximum standard deviation of 22.

Adult There were 794 adult scores utilized, representing 26 different local employment
offices throughout Oklahoma. An 8% sample was used from each office because most
registrants had taken the GATB test. Therefore, 8% is considered an adequate sample
given that a majority of the population have taken the test, according to Snedecore and
Cochran, Statistical Methods. A list of the local offices and the number of scores used
from each office can be found in Appendix D.

Average Program Size

Average program sizes were calculated in the Secondary area for each service area (e.g.
Agriculture, Business and Office, Distributive Education, etc.) and the Trade and Industrial
Division was calculated for each specific occupation within that division. The data was
taken from the Operations and Procedures Manual, 1972.73, Oklahoma State Department

2George N. Snedecore and William G. Cochran, Statistical Method; The Iowa State
University Press, 1967.
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of Vocational and Technical Education. The calculation was accomplished by use of
maximum and minimum recommended program sizes, with the addition of overload. The
midpoint was utilized as the optimum program size. In the Health Occupations Division,
information was obtained from Dr. Patricia Jamison, State Supervisor of Health
Occupations.

These figures were validated by taking, at random, fifteen schools in each division and
averaging their enrollment to see how this compared to the average sizes in the Operations
and Procedures Manual. The comparison figures for the averages were taken from the
1972-73 summary of secondary enrollment by division. In all cases, the averages from
the report and those from the Operations and Procedures Manual were within reasonable
range of one another.

All Collegiate/Full Time Adult and Part Time Adult program class sizes are derived from
their secondary counterparts.

The following areas were exceptions to this rule:

Health Occupations program sizes for Collegiate/Full-Time Adults were derived from
a list of recommendations from professional organizations in the health field.

The Computer Science Class sizes were derived from the current minimum and
maximum capacities bulletin formulated by the State Department of Vocational and
Technical Education, Area School Division.

Number of Graduates and Placement Rates

Secondary placement percentages were obtained from OTIS Cycle Five, Follow-up Data
on Graduates. It was assumed that a program not listed as a Post-Secondary program
in the report was a Secondary program.

If the program was listed at both levels, a check of the follow-up for graduates and the
completion printout report was made to verify the numbers in Cycle Five of OTIS. If
there were any Post Seondary listings or students in Junior Colleges, those numbers were
subtracted and new percentages calculated.

x Total Number Enrolled, taken from 3138 Completion Report Printout (1971-72).

X Total Graduates from OTIS Cycle Five Supplement II, Table III, Column one,
less post-secondary students. This was then multiplied by a

Completion-toenrollment ratio.

A - Calculated as X -:- x

B - The percent of graduates available for placement derived from Cycle Five,
Supplement II, Table III, Column two and three with post-secondary subtracted
from both columns and new percentages calculated.

C Average class size was taken from the Oklahoma State Department of Vocational
and Technical Education Operations and Procedures Manual.
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D The number of students in an average class that were graduates was calculated
as (C x A), or the percent of total enrollment that were graduates times average
class size. The Linear Programming Model calculates the value of (C x A) times
(B) to determine the graduates available for placement from an average size
program. "B" is the percentage of graduates available for placement.

B1- OTIS Cycle Five, Supplement II, Table II, Column One, 1970-71 and 1971-72
percentages were averaged. If the percentage for 1971-72 had been altered by
the formula applied, then the 1970.71 figures were changed Ly the same number.

Figures 4 and 5 illustrate the processes for additional data required in the model as
constraints. The areas are: (1) program size, (2) the percentage of graduates, and (3)
the number and percentage of students available for placement.

Social Benefits Module

This segment of the Linear Programming model was designed to produce information
relative to dollars saved by the welfare services when a person is trained and placed in
a job, and dollars returned to the state when a student is placed on a job. This is expressed
in terms of dollars paid in taxes by those individuals placed in wage earning positions.

The informationinformation used in calculating thosJ additional benefits was obtained from the State
Department of Institutions, Social and Rehabilitative Services, Vocational Rehabilitation
Services. Information concerning graduates of vocational and technical programs offered
by the State Department of Vocational and Technical Education or reimbursed by this
Department were utilized in the social benefits module. The following information was
obtained: job placement information, amount of welfare grant received at referral to
Vocational Rehabilitation, the number of graduates by occupation receiving welfare grants
at referral, and the average entry level wage for each occupation in the matrices.

The tax portion of this module reflects the benefit to the state in the form of taxes
paid by a person after he is trained and placed in a wage earning position. The social
benefits module will be of benefit to decisionmakers in the justification of adding or
deleting programs and can be used for presentation to legislators to indicate the value
of vocational and technical education to the community.

Figure 6, indicates the new program weighted costs based on selected variables. Figure
7, Occupation Header Data, includes VIEW, GATB/OAP Data, OTIS Cycle V demand data
and average wage data which is illustrated in the flow chart, and references how this
data is entered into the model. The L.P. Model Flow Chart, Figure 8, illustrates how each
constraint and variable is entered into the model and the process used for acquiring a
solution.

Summary

The determination of constraints was based on decisionmakers' evaluation of factors
impinging on an optimum program mix. Treatment of individual constraints was dependent
upon unique characteristics within each individual area. Constraint values are the result
of utilizing research studies of ongoing operations, decisionmakers' interviews and original
research and data collection procedures.

Data included in this model can be categorized into O.E. oriented data and occupation
oriented data as indicated in Appendix E.
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CHAPTER III

RESULTS

The project has revealed information that will prove valuable in planning course offerings
at both the local and state levels. The L.P. process as indicated further in this chapter
allows decisionmakers to evaluate multiple program offerings in a relatively short period
of time. The Linear Programming technique explained earlier has been interfaced with
READ COMM for converting to a report format which can be easily interpreted. The
Linear Programming technique not only provides fiscal data on costs and numerical data
concerning students, but also provides information concerning programs which should be
offered and the emphasis which should be placed upon those programs. Emphasis is
indicated on a percentage basis and a description of the program and occupations within
that program.

Summary Report Description

The Linear Programming Project has defined five objective functions. They are: (1) to
maximize expected entry level wages, (2) to maximize job placement, (3) to maximize
the number of programs offered, (4) to minimize program costs, and (5) to maximize
social benefits. Summary reporting for an objective function is exemplified in Figure 9.
Complete summary report listings for each objective function and each level (secondary,
collegiate/full-time adult, and part-time adult) are included in Appendix G.

The report headings will vary depending upon the educational level (e.g. secondary,
collegiate/full-time adult, or part-time adult). The objective function will create a change
of values in the reports dependent upon the constraints specified for the model. The
following numbers refer to corresponding numbers on the summary report sample, Figure
9.

1. The report heading indicates that the report is a program planning report for a
specified level (e.g. secondary, collegiate/full-time adult, and part-time adult).

2. The objective function can be stated in terms of maximizing expected entry level
wages, maximizing job placement, maximizing number of programs, minimizing
program costs, and maximizing social benefits.

3. Expected entry level wage is divided into ongoing and new programs indicating the
dollars students will earn annually from ongoing and new programs.

4. The total number of students row indicates the total supply of students that can
feasibly be trained considering any one set of constraints and using an upper limit
of 50,000 students in this case.

5. The number of jobs to be filled is indicated next and shows the total number of
students that can be made job-ready annually with the resources available.
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6. The total number of programs is subdivided into ongoing and new, indicating the
number of ongoing or current programs which will be maintained and the number
of new programs that will be added. The type of new programs to be added will
be shown in the detail report description.

7. Total cost of training is categorized into ongoing and new programs. Ongoing includes
the annual depreciation of facilities and equipment as well as the actual cash cost.
New programs indicate a onetime cash cost or capital outlay and a continuing cash
cost which is the cost of maintaining the program annually after the initial setup.
This row has a constraint on the dollars that can be spent and is established at equal
to or less than $35,000,000.00.

8. State and Federal reimbursements for ongoing programs are separated into operating
and fixed costs. Operating costs include: State and Federal reimbursement of
instructor and supportive personnel salary, travel for instructor, cost of transporting
students, operation of plant, and books and consumable supplies. Fixed cost
reimbursement is zero for comprehensive high schools and junior colleges. It is
computed at 8 percent of the salaries for instructors and administrators in area
vocational-technical schools as specified by state guidelines. New program
reimbursement costs are categorized as onetime and continuing reimbursement.
Onetime is comprised of the capital outlay. Continuing cost reimbursement for new
programs includes the same cost items as ongoing programs. As indicated in the
restriction column, the reimbursement cost is the restraining factor in the printout
with the objective functions, maximize entry level wage, maximize job placement,
and maximize social benefits. The objective function, minimize cost of programs,
holds no restricting factors because the model chose not to bring in new programs
because of cost. The objective function, maximize number of programs, was restricted
by the total cost of training.

9. Social Benefits are separated into three areas: Federal Income Tax to be paid by
the individuals who become employed through a training program, State Income Tax
to be paid by the same individuals, and Welfare Payment Reduction, which is the
amount that welfare may reduce their budget by utilizing vocational-technical
education training programs. The Federal and State Tax rows are applicable to all
three matrices and the reduced welfare row is applicable only to the collegiate/full-time
adult and the part-time adult matrices.

Detail Report Description

The report heading will vary depending upon the educational level (e.g. secondary,
collegiate/full time adult, or part time adult). The objective function will create a change
of values in the reports, dependent upon the constraints specified for the model.

The five separate objective functions currently considered include: (1) maximize entry
level wage, (2) maximize job placement, (3) minimize cost, (4) maximize students served,
and (5) maximize social benefits. Detail reporting for an objective function is exemplified
in Figure 10. Complete detail report listings for each objective function and each level
(secondary, collegiate/full time adult, and part-time adult) are included in Appendix H.
The following numbers refer to the corresponding numbers on the detail report sample,
Figure 10.
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1. Report heading again means the program level.

2. Program mix indicates the occupational division (e.g. Business and Office, Health,
Agriculture, etc.) applicable to this program mix.

3. Planning area indicates the area being studied which in this case is the state of
Oklahoma.

4. Contained in this section is a copy of an objective function mentioned earlier in
the report. As stated, there are five objective functions which yield different solutions.
The objective function utilized will be the same for each division in the same report.

5. Programs forced into solution are the number of programs which are operated within
each division.

6. The occupational emphasis column on the far left includes the Dictionary of
Occupational Titles (DOT) number and a description of the occupation.

7. The program mix column or the middle column indicates the percentage of ongoing
programs and the percentage of new programs to equal the total number of programs.
When more than one occupation is included in the occupational emphasis column
(e.g. secondary, DOT 186.168.0 and 209.388.1 etc.), the program mix column will
indicate the percentage of each occupation that should be emphasized.

8. The program emphasis column indicates the Office of Education classification number
(O.E.) and the cluster name and description. (e.g. O.E. Cluster number 140100,
accounting and computing includes the two DOT's and occupations in the
occupational emphasis column as follows: 186.168.0 Bank Cashier and 209.388.1
Statement Clerk, along with nine other DOT's and descriptions.)

9. Division totals indicate the total number of ongoing programs, the total number of
new programs and the combined total of programs for each division.

Comparison Analysis of Modeh Output

Tables 1, 2 and 3 are an overview of the secondary, collegiate/full time adult and part time
adult summaries, (Appendix G). These tables indicate each objective function and the
value changes which occur as the different objective functions are included in the model.
The secondary summary which specifies "maximum expected entry level wage" item (1)
Table (1) can be compared to maximizing job placement item (2) Table (1). The comparison
indicates the following differences. Entry level wage for the maximize entry level wage
objective function is $41,088,848 and the total entry level wage is approximately 3.5
million dollars more when we maximize entry level wage rather than job placement,
however, when job placement is maximized the total students in training are 43,616, as
compared to 43,562 when maximizing entry wages. The number of jobs filled is also
higher when job placement is maximized than when entry level wage is maximized. Total
number of programs is higher when maximizing entry level wages. Social benefits are
$765,000 greater for the entry level wage objective function than for the maximizing
job placement objective function. Total cost of training is higher for maximizing job
placement than for maximizing entry wages and total reimbursement remains the same.
Any objective function can be compared with another on either secondary,
collegiate/full time adult or part time adult by referring to Tables 1, 2 or 3, and comparing
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objective functions between matrices as derived from Summary reports in Appendix G.
The Part-Time Adult Table (3) indicates values for preparatory and upgrade in all applicable
columns. The part-time adult objective functions can also be compared with one another
in the same manner as the other matrices.
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CHAPTER IV

Conclusions and Recommendations

This chapter is devoted to a concise summary of the project providing: Conclusions and
recommendations revealed by the results.

1. The Linear Programming (L.P.) approach for selecting an optimal mix of program
offerings provides for flexibility in evaluating multiple program offerings in a relatively
short period of time, assuming a sound data base exists.

2. The L.P. model can be adapted to local educational agency program planning and
assistance in determination of emphasis that should be placed on specific program
areas.

3. The model utilized to derive the results can be interfaced with a report writer system,
READ COMM, which allows interpretation to those who may not be familiar with
the technical aspects of computer models.

4. The Linear Programming procedure has been generally accepted by those decision
makers who have had an opportunity to analyze the benefits.

5. The majority of local school systems have access to or could gather data which would
be necessary to implement a Linear Programming model of this type.

6. State, local or regional agencies can utilize Linear Programming. Lir.ear Programming
assistance for program planning at a relatively low cost is available.

7. The L.P. technique will produce an optimal solution of program mixes considering
multiple constraints which most other planning devices will not accommodate.

8. Any educational agency may utilize the L.P. technique if the required information
is available. The technique will assimilate the data into a sophisticated decision making
model to provide an optimal mix of program offerings.

9. It was further concluded from the results of the project that each objective function
entered into the model yields sipificant social benefits in the form of taxes paid
and/or reductions in welfare payrr.3nts.

10. The entry level wages earned by the students finishing a training program impact
significantly upon the total state economy. Each student who graduates and becomes
a wage earner contributes to the total economic structure.
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11. The results yield implications for curriculum planning. The report prints the number
of programs in each division and the percentage of emphasis that each occupation
should receive. In addition to the occupational emphasis, the program mix indicates
information regarding how many new programs and how many ongoing programs
should be offered in a specified area of training to realize an optimal mix of programs.

12. The output from the L.P. solution may be utilized in program addition and deletion
when the optimal mix reveals that a program should be added or taken out of the
current offerings.

13. The L.P. solution can be utilized for cost/benefit analysis. The costs and other factors
entered into the model for optimal solution indicates the best mix of programs for
the least cost considering demand, supply and any other pertinent factors.

14. The results of an L.P. solution can also be utilized for funding negotiations when
the optimal solution reveals different mixes of programs depending upon goals and
objectives.

15. The L.P. Technique can be used by local educational agencies when analyzing their
student supply by the OAP's and determine the kinds of programs to establish.

16. The L.P. Technique can be used by local educational agencies in attracting the kind
of industries that would be best suited to the profiles of students within the
geographical area in order to give the maximum impact upon the local economy.

17. Industry can use the L.P. Technique in order to determine the geographic location
that has the profile of students to meet their employment requirements.

Any agency, regardless of size, should investigate the possibilities of utilizing Linear
Programming to determine optimal program mixes. However, it is imperative that the
agency have available the kinds of data required by the model. Data collection for the
Linear Programming technique should be considered although the actual computer
technique is not anticipated. The majority of material required for an L.P. model is also
very important to decision making not requiring the use of computers.

A computer system with L.P. capabilities is usually accessible to all organizations. The
system which was utilized to produce the results in this report was an IBM 360/65 with
an MPS package for linear capabilities. However, any system with linear capabilities may
be utilized to generate the results.
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APPENDIX A

BUDGET WEIGHTING

R-
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Annual Cost

All cost areas

Reimbursement

Salary of Instruction

% in C.H.S. times C.H.S. budget figure =

% in AVTS times AVTS budget figure =

Weighted cost area =

% in CHS times reimbursement rate =

% in AVTS times reimbursement rate =

Weighted reimbursed =

Travel % in AVTS x (contact hour x cost per contact hour)

Transportation % in AVTS x (contact hour x cost per contact hour)

Supportive Personnel % in AVTS x (contact hour x cost per contact hour)

Fixed - Fixed % x (Salary of Instructor + Supportive Personnel)
Depreciation of Times the % in AVTS
Fac. & Equip., &
Insurance of Fac.
& Equipment.

Operation of Plant % in AVTS x (contact hour x cost per contact hour)

Books and Supplies % in AVTS times reimbursement rate
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APPENDIX B

PARTICIPATING SCHOOLS
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CODE AREA SCHOOL

0201 Oklahoma City AVTS Del City
0401 Duncan AVTS Bray
0402 Duncan AVTS Central
0403 Duncan AVTS Comanche
0404 Duncan AVTS Duncan
040 5 Duncan AVTS Empire
0406 Duncan AVTS Geronimo
0407 Duncan AVTS Marlow
040 8 Duncan AVTS Parnell
0409 Duncan AVTS Rush Springs
0410 Duncan AVTS Ryan
0411 Duncan AVTS Sterling
041 2 Duncan AVTS Temple
041 3 Duncan AVTS Terral
0414 Duncan AVTS Velma
041 5 Duncan AVTS Walters
0416 Duncan AVTS Waurika
0502 0. T. Autry AVTS Enid
050 3 0. T. Autry AVTS Garber
0504 0. T. Autry AVTS Hennessey
0505 0. T. Autry AVTS Perry
0506 0. T. Autry AVTS Tonkawa
0507 0. T. Autry AVTS Waukomis
0701 Caddo-Kiowa AVTS Anadarko
0702 Caddo-Kiowa AVTS Apache
0703 Caddo-Kiowa AVTS Binger
0704 Caddo-Kiowa AVTS Broxton
0705 Caddo-Kiowa AVTS Cement
0706 Caddo-Kiowa AVTS Cyril
0707 Caddo-Kiowa AVTS Eakly
0708 Caddo-Kiowa AVTS Ft. Cobb
0709 Caddo-Kiowa AVTS Gracemont
0710 Caddo-Kiowa AVTS Hinton
0711 Caddo-Kiowa AVTS Hydro
0712 Caddo-Kiowa AVTS Lookeba-Sickles
0713 Caddo-Kiowa AVTS Mountain View
0714 Caddo-Kiowa AVTS Oney
071 5 Caddo-Kiowa AVTS Riverside
071 6 Caddo- Kiowa. AVTS Washita Heights
0803 Centra Oklahoma AVTS Drumright
0806 Centra Oklahoma AVTS Cushing
0807 Centra Oklahoma AVTS Perkins - Tryon
0809 Centra Oklahoma AVTS Oilton
0812 Centra Oklahoma AVTS Yale
0815 Centra Oklahoma AVTS Carney
0818 Centra Oklahoma AVTS Agra
0821 Centra Oklahoma AVTS Cleveland
0824 Centra Oklahoma AVTS Mannford
0827 Centra Oklahoma AVTS Sapulpa
0830 Centra Oklahoma AVTS Kiefer
0833 Centra Oklahoma AVTS Mounds
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CODE

0836
0839
0842
0845
0848
0851

AREA

Central Oklahoma AVTS
Central Oklahoma AVTS
Central Oklahoma AVTS
Central Oklahoma AVTS
Central Oklahoma AVTS
Central Oklahoma AVTS

SCHOOL

Kel leyvi I le
Bristow
Depew
Stroud
Davenport
Ripley

0901 Indian Capita AVTS Braggs
0902 Indian Capita AVTS Coweta
0903 Indian Capita AVTS Ft. Gibson
0904 Indian Capita AVTS Gore
0905 Indian Capita AVTS Haskell
0906 Indian Capita AVTS Midway
0907 Indian Capita AVTS Porter
0908 Indian Capita AVTS Tu I lahassee
0909 Indian Capita AVTS Vian
0910 Indian Capita AVTS Webbers Falls
0911 Westville High School Westville*
1001 Gordon Cooper AVTS Asher
1002 Gordon Cooper AVTS Bethel
1003 Gordon Cooper AVTS Boley
1004 Gordon Cooper AVTS Bowlegs
1005 Gordon Cooper AVTS Chandler
1006 Gordon Cooper AVTS Dale
1007 Gordon Cooper AVTS Earlsboro
1008 Gordon Cooper AVTS Macomb
1009 Gordon Cooper AVTS Maud
1010 Gordon Cooper AVTS Mc Loud
1011 Gordon Cooper AVTS Meeker
1012 Gordon Cooper AVTS New Lima
1013 Gordon Cooper AVTS Paden
1014 Gordon Cooper AVTS Pleasant Grove
1015 Gordon Cooper AVTS Prague
1016 Gordon Cooper AVTS Seminold
1017 Gordon Cooper AVTS Shawnee
1018 Gordon Cooper AVTS Strother
1019 Gordon Cooper AVTS Tecumseh
1020 Gordon Cooper AVTS Varnum
1021 Gordon Cooper AVTS Wellston
1101 Canadian Valley AVTS Amber-Pocassett
1102 Canadian Valley AVTS Bethany
1103 Canadian Valley AVTS Chickasha
1104 Canadian Valley AVTS El Reno
1105 Canadian Valley AVTS Minco
1106 Canadian Valley AVTS Calumet
1107 Canadian Val ley AVTS Mustang
1108 Canadian Val ley AVTS Piedmont
1109 Canadian Valley AVTS Tuttle
1110 Canadian Val ley AVTS Union City
1111 Canadian Valley AVTS Yukon
1201 Kiarnichi AVTS Bokoshe
1202 Kiarnichi AVTS Cameron
1203 Kiarnichi AVTS Canadian
1204 Kiarnichi AVTS Crowder
1205 Kiarnichi AVTS Hartshorne
1206 Kiarnichi AVTS Heavener
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CODE AREA SCHOOL

1207 Kiamichi AVTS Howe
1208 Kiamichi AVTS Indianola
1209 Kiamichi AVTS LeFlore
1210 Kiamichi AVTS Panama

1211 Kiamichi AVTS Panola

1212 Kiamichi AVTS Pittsburg
Kiamichi AVTS Pacola.1213

1214 Kiamichi AVTS Poteau

1215 Kiamichi AVTS Quinton
1216 Kiamichi AVTS Savannah

1217 Kiamichi AVTS Spiro
1218 Kiamichi AVTS Stuart
1219 Kiamichi AVTS Wilburton
1220 Kiamichi AVTS Wister

1221 Kiamichi AVTS Boswell

1222 Kiamichi AVTS Ft. Towson
1223 Kiamichi AVTS Grant
1301 Mid-America AVTS Noble

1301 MidAmerica AVTS Newcastle

1301 Mid-America AVTS Lexington
1301 Mid-America AVTS Purcell

1301 Mid-America AVTS Washington

1301 Mid-America AVTS Dibble

1301 MidAmerica AVTS Blanchard

1301 Mid-America AVTS Wayne

1301 Mid-America AVTS Pauls Valley
1301 Mid-America AVTS Wynnewood

1301 Mid-America AVTS Maysville

1301 Mid-America AVTS Elmore City
1301 Mid-America AVTS Wannette

1302 Mid-America AVTS Lindsay

1401 Great Plains AVTS Cache

1402 Great Plains AVTS Lawton Eisenhower
1403 Great Plains AVTS Elgin

1404 Great Plains AVTS Ft. Sill Indian School

1405 Great Plains AVTS Indiahoma

1406 Great Plains AVTS Lawton High
1407 Great Plains AVTS MacArthur High*
1701 Catoosa High School Catoosa*

2601 Boise City High School Boise City*
2602 Cherokee High School Cherokee*

2603 Cheyenne High School Cheyenne*

2604 Elk City High School Elk City*
2605 Keyes High School Keyes*

2606 Moreland High School Moreland*

2607 Pawhuska High School Pawhuska*

2608 Wagoner High School Wagoner*

2609 Weleetka High School Weleetka*

2610 Woodward High School Woodward*
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DETERMINATION OF SAMPLE SIZE

Assumptions:

1. Random sampling techniques are to be used.

2. An estimate of the variation of the population to be sampled is known.

3. Degree of precision or confidence is known.

Definitions of Variables

n - sample size to be computed

c - normal z for desired confidence i.e. z = 1.96 for c = 95%

L - determines limits of confidence interval on sample mean x such that

with a 5% chance of error

0-- standard deviation

N total known population

n revised sample size if n > 10% of N

Formula for sample size:

n = Z2 C cr2
L2

Formula for revised sample size (n >10% (N)):

ni = n

1 + n
N

Proportioned Stratified Sampling:

Given k strata with a i and Ni known

1. Determine sample size nt for total population.

2. Determine relative proportion (Ri) for each of the k strata as follows:

Ri = Ni * cr- i / k
Ni a i

thus n.
1

= II-
1

* n i=1t

k = # of strata

R
1

= relative proportion

..
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0 i =

Ni =

n. =
1

nt =

standard deviation for the ith stratum

population in strata i

sample size needed from strata

total sample size

.r
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24

1

1.5

2

5

15

1

1.5

2

5

22

1

Senior Sample Sizes

C = 95% C = 99%

2304 1933 38016 9120

1024 16896

576 9504

93 1521

C = 95% C = 99%

900 1485

400 660

225 372

36 60

C = 95%

1936

1 1.5 860* I

2 484

Number used for Senior Sample Size

19 C = 95%

1 1444

1.5 641

2 361

* No. utilized for Senior Sample size.
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18

L

1

1.5

2

20

L

1296

576

324

C = 95%

C = 95%

2138

950

535

C = 99%

C= 99%

1

1.5

2

1600

711
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Adult GATB Scores

8 Percent Sample from Each Office

Location No. of Scores

Oklahoma City 919 N.W. 23rd 6

McAlest2r 43

McAlester (WIN) 8

Seminole 30

Lawton 89

Chickasha 15

Holdenville 6

Hugo 30

Poteau 48

Guymon 2

Ada 21

Clinton 35

Ponca City 76

Miami 8

Enid 4

Durant 46

Oklahoma City 421 S.W. 26th St. 32

Tulsa 500 Mid Continent Bldg. 23

Altus 5

Tulsa 818 Boston Ave. 86

Muskogee 53

Woodward 2

Ardmore 81

Shawnee 20

Pryor 20

Okmulgee 36

825

*George N. Snedecore and William G. Cochran, Statistical Methods, The Iowa State
University Press, 1967.
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Location No. of Scores

Clinton 35

Ponca City 76

Miami 8

Enid 4

Durant 46

Oklahoma City 421 S.W. 26th St. 32

Tulsa 500 Mid Continent Bldg. 23

Altus 5

Tulsa 818 Boston Ave. 86

Muskogee 53

Woodward 2

Ardmore 81

Shawnee 20

Pryor 20

Okmulgee 36

825
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APPENDIX E

O.E. AND OCCUPATION ORIENTED DATA
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O.E. ORIENTED DATA
GENERAL

O.E. DESCRIPTION - DERIVED FROM OTIS AND THE VOCATIONAL EDUCATION
AND OCCUPATIONS HANDBOOK.

FORCED-IN PROGRAMS DETERMINED BY RESPECTIVE DIVISIONS.
ALTERNATE PROGRAMS RELATED PROGRAMS COMPRISING PROGRAM
CLUSTER.
PROGRAM SIZE AVERAGE PROGRAM SIZE DERIVED FROM THE OPERATIONS

AND PROCEDURES MANUAL AND DIVISION SUPERVISORS.
PERCENT GRADUATES AVAILABLE FOR PLACEMENT (EXCEPT PART-TIME

ADULT) - STUDENT ACCOUNTING COMPLETION AND FOLLOW-UP DATA.
PERCENT OF PROGRAMS CONSTITUTING GRADUATES (EXCEPT PART-TIME

ADULT) RATIO OF GRADUATES TO TOTAL ENROLLMENT.
PERCENT OF BUDGET COMPRISED OF AREA SCHOOLS - PROPORTION OF

PROGRAMS OFFERED IN AREA SCHOOLS.
EQUIPMENT INFLATION FACTOR TREND ANALYSIS AND AREA SCHOOLS

DIVISION ESTIMATES.
FACILITY INFLATION FACTOR - TREND ANALYSIS AND AREA SCHOOLS
DIVISION ESTIMATES.
PERCENT OF PROGRAMS THAT ARE PREPARATORY (PART-TIME ADULT ONLY)

DERIVED FROM A FOLLOW-UP ADULT STUDY: RITTER, COLLINS, et al.
PERCENT OF PROGRAMS THAT ARE UPGRADE (PART-TIME ADULT) - DERIVED

FROM A FOLLOW-UP ADULT STUDY: RITTER, COLLINS, et al.
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OCCUPATION ORIENTED DATA

ANNUAL ENTRY LEVEL WAGE AS INDICATED IN VIEW.
ANNUAL AVERAGE WAGE AS INDICATED IN VIEW (ADULT PART-TIME ONLY).
O.A.P. CODE - ASSIGNED FROM THE GATB MANUAL.
O.A.P. DERIVATION CODE - INDICATES METHOD USED FOR DETERMINING THE

O.A.P. CODE.
OCCUPATION ABBREVIATION - ASSIGNED BY L.P. STAFF.
OCCUPATION TITLE - FROM OTIS AND D.O.T.
OCCUPATION DEMAND (EXCEPT PART-TIME ADULT) GROSS DEMAND

ALLOCATED TO EACH LEVEL BASED ON CURRENT SUPPLY AS INDICATED
IN OTIS.

PREPARATORY DEMAND (PART-TIME ADULT ONLY) GROSS DEMAND
ALLOCATED TO EACH LEVEL BASED ON CURRENT SUPPLY AS INDICATED
IN OTIS.

UPGRADE DEMAND (PART-TIME ADULT ONLY) FROM OTIS SPECIAL
REPORT - VOCATIONAL AND TECHNICAL SKILLS UPGRADING

REQUIREMENTS FOR SELECTED OCCUPATIONS.
FEDERAL TAX RATE CALCULATED USING STANDARD DEDUCTIONS BASED ON

SAMPLING FOR EACH MATRIX POPULATION.
STATE TAX RATE - CALCULATED USING STANDARD DEDUCTIONS BASED ON

SAMPLING FOR EACH MATRIX POPULATION.
WELFARE PAYMENT DETERMINED FROM DATA PROVIDED BY THE

DEPARTMENT OF INSTITUTIONS, SOCIAL AND REHABILITATIVE SERVICES.
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Card Formats

Header Data, Division and First O.E.

Item Card Columns
1 1-2

2 3
3 4-5
4 6-7
5 8-13
6 14-16
7 26.33
8 51-80

Social Benefits

Item Card Columns
1 1-2

2 3
3 4-5
4 6-7
5 8-13
6 14.16
7 17-23

8 26-34
9 37-45

10 47
11 48.56

Alternate Office of Education Classification

Item Card Columns
1 1-2

2 3
3 4-5
4 6-7
5 8-13
6 14.16
7 45-50
8 51.80

51

e'4

Description
Planning Region
Training Level
Service Division
Linear Programming Cluster
Office of Education Classification (O.E.)
Constant '000'
Total Programs Forced In
Description of Title

Description
Planning Region
Training Level
Service Division
Linear Programming Cluster
0.E. Classification
Constant '100'
Dictionary of Occupational Titles

Number (D.O.T.)
Federal Tax
State Tax
Constant '3'
Welfare Payment

Description
Planning Region
Training Level
Service Division
Linear Programming Cluster
0.E. Classification
Constant '008'
Alternate O.E.
Alternate Title



Budget Master Ongoing

Item Card Columns Description
1 1-2 Planning Region
2 3 Training Level
3 4-5 Service Division
4 6-7 Linear Programming Cluster
5 8-13 O.E. Classification
6 14-16 Constant '001'
7 17.25 Total Cost
8 26.34 Total Cash Cost
9 35-43 Facility Depreciation

10 44.52 Equipment Depreciation
11 53.61 Total Reimbursed
12 62-70 Operating Cost Reimbursed
13 71.80 Fixed Cost Reimbursed

Budget Master - New

Item Card Columns Description
1 1-2 Planning Region
2 3 Training Level
3 4-5 Service Division
4 6-7 Linear Programming Cluster
5 8-13 O.E. Classification
6 14.16 Constant '001'
7 17-25 Percent in Area Schools
8 26.34 Equipment Inflation Factor
9 35.43 Facility Inflation Factor

Program Size

Item Card Columns Description
1 1-2 Planning Region
2 3 Training Level
3 4.5 Service Division
4 6-7 Linear Programming Cluster
5 8.13 O.E. Classification
6 14-16 Constant '003'
7 17-25 Program Size
8 26.34 Percentage Graduates (Secondary

and Collegiate)
26.34 Percentage Preparatory (Part-Time

Adult)
9 35-43 Percent Available for Placement

(Secondary and Collegiate)
35.43 Percent Upgrade (Part-Time Adu It)
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Trailer Card

Item Card Columns Description
1 1-2 Planning Region
2 3 Training Level
3 4-5 Service Division
4 6-7 Linear Programming Cluster
5 8-13 O.E. Classification
6 14-16 Constant '009'
7 45-50 Last Alternate O.E. or Blank
8 51-80 Last Alternate Title or Blank

Occupation Card

Item Card Columns Description
1 1-2 Planning Region
2 3 Training Level
3 4-5 Service Division
4 6-7 Linear Programming Cluster
5 8-13 O.E. Classification
6 14-16 Constant '100'
7 26.33 Average Entry Level Wage
8 34-36 OT IS Cluster Number
9 37-41 Average Annual Wage

10 42-43 Occupational Aptitude Pattern (OAP)
11 44 OAP Assignment

*Assigned by GATB
+Assigned by GATB but not applicable

to another OAP
#Assigned by L.P. Staff
b/ Assigned by GATB, not tested

12 45 Constant '1'
13 46-50 Occupation Abbreviation
14 51-80 Occupation Title

Occupation Demand

Item1 Card Columns Descri tion
1-2 arming egion

2 3 Training Level
3 4-5 Service Division
4 6-7 Linear Programming Cluster
5 8-13 O.E. Classification
6 14.16 Constant '100'
7 17.25 Dictionary of Occupational Titles

Number (D.O.T.)
8 26.33 Demand (Secondary and Collegiate)

26-33 Demand Preparatory (Part-Time Adult)
9 34.36 OT IS Cluster Number

10 37.44 Demand Upgrade (Part-Time Adult Only)
11 45 Constant '2'
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COMPLETE SUMMARY REPORT LISTINGS
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